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Claim Rejections - 35 USC § 102 

1 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 3, 9, 11-25 27 and 28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Gysling et al. (US 2004/0069069) (Hereafter referred to as Gysling). 



Gysling teaches: 

An apparatus (probe; ^ 0055; figure 3) for measuring at least one parameter of a 
process flow flowing within a pipe ("sense and determine specific characteristics or 
parameters of a single phase fluid 12 and/or a multi-phase mixture 12 flowing through a 
pipe (conduit)"; H 0055) in regard to claim 1; 
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At least two strain sensors attached onto an outer surface of a pipe at different 
axial locations along the pipe ("an array of pressure sensors (or transducers) 18-21 
spaced axially along the outer surface 22 of the tube"; H 0056), each strain sensor 
providing a respective strain signal indicative of a pressure disturbance within the pipe 
("The pressure sensors measure the unsteady pressures produced by acoustical and/or 
vortical disturbances within the tube, which are indicative of a parameter of the single 
phase fluid or multiphase mixture 12."; U 0056) at a corresponding axial position ("each 
measuring an unsteady pressure within the bore at a corresponding axial location, each 
of said sensors providing a pressure signal indicative of the unsteady pressure within 
the bore at said axial location of a corresponding one of said sensors"; claim 1), each of 
the strain sensors comprising piezoelectric film material having a pair of conductors 
disposed on opposing surfaces of the piezoelectric material ("a piezoelectric film sensor 
(similar to the sensor 18 of FIG. 1), wherein the piezoelectric film 32 is disposed 
between and pair of conductive coatings 34,35, such as silver ink. The piezoelectric 
film 32 and conductive coatings 34,35 are coated onto a protective sheet 36 (e.g., 
mylar) with a protective coating 38 disposed on the opposing side of the upper 
conductive coating. A pair of conductors 40,42 is attached to a respective conductive 
coating 34,35."; 1j 0077) in regard to claim 1; 

A signal processor ("processing unit 24, which processes the pressure 
measurement data and determines at least one parameter of the mixture."; ^ 0056; 
figures 2 and 3). responsive to strain signals, which provides a signal indicative of at 
least one parameter of a process flow flowing within a pipe in regard to claim 1 ; 

A process flow is one of a single phase fluid and a multi-phase mixture (single 
phase fluid 12 and/or a multi-phase mixture 12 flowing through a pipe (conduit)"; H 
0055) in regard to claim 3; 
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A piezoelectric film material includes at least one of polyvinylchlorine fluoride 
(PDVF), polymer film and flexible PZT ("The sensors can be formed from PVDF films, 
co-polymer films, or flexible PZT sensors"; H 0075) in regard to claim 9; 

Each pair of conductors is a coating of silver ink ("the piezoelectric film 32 is 
disposed between and pair of conductive coatings 34,35, such as silver ink"; 1} 0077) in 
regard to claim 11; 

A piezoelectric film material extends around a substantial portion of the 
circumference of a pipe ("The piezoelectric film sensors 30 wrapped around the outer 
wall of the tube"; H 0074) in regard to claim 12; 

A piezoelectric film material has a thickness greater than 8 mm ("The thickness 
of the piezoelectric film 32 may be in the range of 20 um to approximately 100 um."; 
H 0078) in regard to claim 13; 

A piezoelectric film material has a thickness between 8 mm and 120 mm (The 
thickness of the piezoelectric film 32 may be in the range of 20 um to approximately 100 
um."; H 0078) in regard to claim 14; 

An apparatus (probe; H 0055; figure 3) for measuring at least one parameter of a 
process flow flowing within a pipe ("sense and determine specific characteristics or 
parameters of a single phase fluid 12 and/or a multi-phase mixture 12 flowing through a 
pipe (conduit)"; 1| 0055) in regard to claim 15; 
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At least two strain sensors attached onto the outer surface of a pipe at different 
axial, locations along the pipe ("an array of pressure sensors (or transducers) 18-21 
spaced axially along the outer surface 22 of the tube"; H 0056), each of strain sensor 
providing a respective strain signal indicative of a pressure disturbance within the pipe 
("The pressure sensors measure the unsteady pressures produced by acoustical and/or 
vortical disturbances within the tube, which are indicative of a parameter of the single 
phase fluid or multiphase mixture 12."; H 0056) at a corresponding axial position ("each 
measuring an unsteady pressure within the bore at a corresponding axial location, each 
of said sensors providing a pressure signal indicative of the unsteady pressure within 
the bore at said axial location of a corresponding one of said sensors"; claim 1), each of 
the strain sensors comprising piezoelectric film material having a pair of conductors 
disposed on opposing surfaces of the piezoelectric material ("a piezoelectric film sensor 
(similar to the sensor 18 of FIG. 1), wherein the piezoelectric film 32 is disposed 
between and pair of conductive coatings 34,35, such as silver ink. The piezoelectric 
film 32 and conductive coatings 34,35 are coated onto a protective sheet 36 (e.g., 
mylar) with a protective coating 38 disposed on the opposing side of the upper 
conductive coating. A pair of conductors 40,42 is attached to a respective conductive 
coating 34,35."; H 0077) in regard to claim 15; 

An electrical insulator disposed between each sensor and a pipe ("The housing 
protects the array of sensors 18-21 disposed along the tube from the flow 12, and also 
acts as an insulator"; H 0066) and a signal processor ("processing unit 24, which 
processes the pressure measurement data and determines at least one parameter of 
the mixture."; H 0056; figures 2 and 3), responsive to strain signals, which provides a 
signal indicative of at least one parameter of the process flow flowing within the pipe in 
regard to claim 15; 
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Strain signals are indication of acoustic pressures propagating within a pipe 
("The pressure sensors measure the unsteady pressures produced by acoustical 
and/or vortical disturbances within the tube, which are indicative of a parameter of the 
single phase fluid or multiphase mixture 12"; ^ 0056) in regard to claim 16; 

A parameter of a fluid is one of steam quality or "wetness", vapor/mass ratio, 
liquid/solid ratio, volumetric flow rate, mass flow rate, size of suspended particles, 
density, gas volume fraction, and enthalpy of the flow ("determine any one of a plurality 
of parameters of the flow, such as the steam quality or "wetness", vapor/mass ratio, 
liquid/solid ratio, the volumetric flow rate, the mass flow rate, the size of the suspended 
particles, and the enthalpy of the flow."; H 0055) in regard to claim 17; 

A signal processor determines the slope of an acoustic ridge in the k-w plane to 
determine a parameter of the process flow flowing in the pipe ("the convective velocity 
of turbulent eddies, and hence flow rate within a tube, can be determined by 
constructing a k-u) plot from the output of a phased array of sensor and identifying the 
slope of the convective ridge."; H 0202) in regard to claim 18; 

Strain signals are indicative of vortical disturbances within a fluid flow ("Flexible 
piezoelectric sensors can be mounted in a variety of configurations to enhance signal 
detection schemes. These configurations include a) co-located sensors, b) segmented 
sensors with opposing polarity configurations, c) wide sensors to enhance acoustic 
signal detection and minimize vortical noise detection, d) tailored sensor geometries to 
minimize sensitivity to tube modes, e) differencing of sensors to eliminate acoustic noise 
from vortical signals."; H 0083) in regard to claim 19; 
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A parameter of a fluid is one of velocity of a process flow and a volumetric flow of 
the process fluid ("Mass flow rates and other parameters are determined by measuring 
the speed of sound propagating within the process mixture 12. These parameters are 
determined by correlating unsteady pressure variations created by acoustic 
disturbances within the process mixture."; H 0100) in regard to claim 20; 

A signal processor determines the slope of a convective ridge in the k-oj plane to 
determine the velocity of the fluid flowing in the pipe ("the convective velocity of 
turbulent eddies, and hence flow rate within a tube, can be determined by constructing a 
k-u) plot from the output of a phased array of sensor and identifying the slope of the 
convective ridge."; H 0202) in regard to claim 21; 

A signal processor determines the volumetric flow rate of the fluid flowing in the 
pipe in response to the-velocity of the fluid ("the convective velocity of turbulent eddies, 
and hence flow rate within a tube, can be determined by constructing a k-u) plot from 
the output of a phased array of sensor and Identifying the slope of the convective 
ridge."; ^ 0202) in regard to claim 22; 

A signal processor generates a flow velocity signal indicative of the velocity of a 
fluid flowing within a pipe by cross-correlating strain signals ("Mass flow rates and other 
parameters are determined by measuring the speed of sound propagating within the 
process mixture 12. These parameters are determined by correlating unsteady 
pressure variations created by acoustic disturbances within the process mixture."; 
H 0100) in regard to claim 23; 

Each sensor measures an acoustic pressure and provides a signal indicative of 
an acoustic noise within a pipe ("each sensor measures an acoustic pressure and 
provides a signal indicative of an acoustic noise"; claim 2) in regard to claim 24; 
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An apparatus comprising at least three of said strain sensors (figure 8) in regard 
to claim 25; 

Strain sensors are mounted to the outer surface of a pipe by an adhesive ("The 
piezoelectric film sensors may be mounted directly onto the outer diameter of the tube 
14 by epoxy, glue or other adhesive"; U 0085) in regard to claim 27; 

And strain sensors include pressure sensors (the pressure sensors, 
including electrical strain gages, optical fibers and/or gratings among others 
as described herein, may be attached to the tube by adhesive, glue, epoxy, tape 
or other suitable attachment means to ensure suitable contact between the 
sensor and the tube"; If 0208) in regard to claim 28. 

Conclusion 

2 Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas N. Washburn whose telephone number is (571) 
272-2284. The examiner can normally be reached on Monday through Thursday 6:30 
AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E. Barlow can be reached on (571) 272-2269. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-clirect.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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